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determined the expression of all Fgf genes at key stages of cerebellar
development after E12.5. Several Fgf genes are expressed in cell type-
and region-speciﬁc patterns, suggesting multiple functions during the
development of different cell types and specialized regions within the
cerebellum. By analyzing the effects of modulating FGF signaling on
cerebellar development in vivo, we provide evidence suggesting that
FGF signaling regulates the expansion and differentiation of granule
cell precursors during the early postnatal period by antagonizing SHH
signalling.
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FGF signaling controls a wide range of developmental processes
including the establishment of left-right (LR) patterning. We ﬁnd that
knockdown of FGF receptor 1 (FGFR1) with anti-sense morpholinos
(MO) reduces ciliogenesis in Kupffer's Vesicle (KV; analogous to
mouse node), abrogates the counterclockwise ﬂuid ﬂow required for
LR patterning, and converts left-sided expression of southpaw (spaw;
zebraﬁsh homolog of nodal1) into predominantly bilateral expres-
sion. Utilizing a technique to knockdown gene function speciﬁcally in
KV cells2, we found that disrupting FGF signaling exclusively in KV
cells results in bilateral spaw expression. Together, these results
indicate that cell-autonomous FGFR1 signaling in KV cells is
necessary for ciliogenesis and asymmetric expression of spaw in
lateral plate mesoderm. To ascertain whether FGF-dependent
ciliogenesis is unique to the specialized cilia in KV or is a general
developmental mechanism, we examined cilia formation in the
developing kidney (pronephros) and ear development in zebraﬁsh. In
comparison to WT control embryos, cilia length in fgfr1 MO embryos
had a statistically signiﬁcant reduction in both pronephric duct and
tethering cilia (cilia required for otolith formation). Extrapolating
from our ﬁndings, we propose that the spectrum of developmental
defects and human diseases purported to be due to defects in FGF
signaling might be primarily due to defects in ciliogenesis or cilia
function.
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Emerging evidence indicates that paracrine signals between
endothelial and surrounding cells have a role in tissue differentiation
and organ formation1-3. Here, we identify a novel role for endothelial
cells in coordinating hepatocyte polarization during liver organogen-
esis. We ﬁnd that in zebraﬁsh the apical domain of the hepatocytes
predicts the location of the intrahepatic biliary network. Hepatocyte
polarization coincides with the invasion of endothelial cells into the
liver, and the endothelial cells migrate along the basolateral surface of
the hepatocytes. Using genetic, pharmacological and transplantation
experiments, we provide evidence that endothelial cells inﬂuence the
polarization of the adjacent hepatocytes. This inﬂuence of endothelial
cells on hepatocytes is mediated at least in part by the cell surface
protein Heart of glass, and leads to the establishment of coordinately
aligned hepatocyte apical membranes and evenly spaced intrahepatic
conduits.
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Vertebrate cranial sensory ganglia are derived from two transient
embryonic cell populations, the neural crest and the ectodermal
placodes. As part of the peripheral nervous system, they are
responsible for somatosensation, gustation, and viscerosensation.
The cellular and molecular mechanisms driving the integration of the
two cell types to form the stereotypic ganglia remain unknown. Here,
we study the interactions between neural crest and placode cells in
assembling the trigeminal ganglion in chick, to begin to elucidate the
process of cranial gangliogenesis. We demonstrate that proper
ganglion formation relies on intimate and coordinated neural crest-
placode interactions. These cell populations are in close contact with
one another throughout ganglion formation and when either tissue is
removed, severe defects result. We further show that this process
requires Robo2-Slit1 signaling. During early cell-cell interactions, the
ingressing placode cells express the Robo2 receptor while the
migratory neural crest cells express its cognate ligand Slit1. Inhibition
of Robo2 function causes a delay in placodal ingression and migration,
which later gives rise to strikingly disorganized placodal ganglion and
secondarily to abnormalities in neural crest assembly. Furthermore,
knockdown of Robo2 or its ligand Slit1 using RNA interference causes
similar ganglion defects. Thus, our data provide new insights into
cranial ganglion formation and, for a ﬁrst time, a putative molecular
signaling event underlying neural crest-placode assembly of the
ganglion.
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